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(54) METHOD FOR KESTORDfO T1QHTNES3 OP CASINO STRINGS 
(57) Abstract: 

FIELD: oil and gas production Industry. SUBSTANCE: this relates to repair and maintenance of casing 
string and improving its efficiency. According to method, rone of disturbed tightness of casing 
string is covered from inside of casing string by patch made of deformahle pipe produced from 
thermoplastic material, for example polyethylene. Excess pressure Is created due to expa n sion of 
self-heating and self-expanding material such as limestone mixture for mining and drilling 
operations. Pipe produced of thermoplastic material to filled with this mixture before covering 
zone of disturbed tightness of casing suing. EFFECT: higher efficiency. 2 cl. 
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(54) CnOCOB BOCCTAHOBJIEHHH rEPMETH^HOCTM OBCAAHHX KOJIOHH 
(57) Abstract: 

H3o6peTCBMe otbocbtch k ofriacrc peuoeTBO-xacjxnnaoeHfcix patior h HanpanneeD ea noBUxmBize 
a^esTHBHOCTH. Cyn» ido6pctchhh: cnoco6 oajunomaeTcn s nepeupbinm 3obu BerepMrnraBOCTB o6cam3oa 
KonoHHbi KsayrpH nnacTfafpeM id jj©<fropMHpye»40H Tpy6w, rororoaneHHoft ro TepMonnacTHHBoro 
ua-repHana. aanpauep najntyncieHa, a n36btro*iBoe a 818710016 coG^axrr 3a cner pacmnpeoHH 
caMopasorpesaxxnerocA a caMopacmxpfixxnjerocH uarepaana. Hanpauep, CHTB - cweaz bsboctkoboA mm 
ropaux n 6ypoBbix pafior, Koropuw sananHHxrr Tpy6y as TepMocoiaciiAHUui t> uaxepaana nepen 
nepexpbrraeu 9om>z HerepMrnraeocTH oOcamjDH xojiohhn. 2 3.n. ^-tlw. 1 xafin. 
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Description fOaacanae m3o6pctchmh): 



M3o6pCTCHMC OTBOCBTCH R 0(5jiaCTB pCUOHTBO-H3QriHUpOHHMX pa6oT (PHP). 

BoocroBoanemvi repuennHocTK otfcajncjx kojiohh. 



H3DecreH czzoco6 BoocxanoBnemiH repuernPVtDCTSi o6ca^nwx kojiohh, Bajnouaaxnaa cnycx kqjiohhu 
Bacxxso-Kounpeooopabcx TpyfS (HKT) hmc Ktrrcpeana HapymcHHH o6cs^boA kojiohhw. 3asa^niBaaHe 
TaMnoHsqjyjomcro pacToopa b HKT npa oTKpfafTOM 3arpy6H0M npocTpaacTBe, noRbcu. HKT stone 
paderHortj ypoBHH TaMnoaapyionjero pacroopa b cKBaxsHe, nponaBrmBarocc TaMnoimpyion^ero pacroopa 
3a oocanayn KonoHBy npH 3aspbtTou 3aTpy6H0M npocTpaacTBC p|. 

Heg ocra T KB aKajiora sajunxpiaxrrcH b tom, irro, Bo-nepofaix. nponaBKa xaMnoHupyiomcro pacroopa b 
aasonoHBoe npocTpaHcroo sooMoacaa tojdjko non. bucokbm B36brrc*iHbiM AaaneaaeM. *rro Kc6c3onacHO jdth 
rjejiocTHOCTH ocram*Hoft tooth o6c&hhoA KojioHHbJ, BO-BTopbix n3-3a yca^oTOocTH Ta MnoHg pymqpx 
uarepHanoB pcayjih r ar gBB O C T b onepanafi ae npesumarr 50%. 

Haationee 6tddxbm k B3o6peTCHmo no tcxkhtocxdA cymuocm hbjuktch cnooo6 ycranoEtai miacrwpH b 
HHTCpBanc B e p qtCM cnwHOcm i ofcanaoft kohohhw nyreM ncpcKpfaiTHR aost* BxrqpMcnnsocTB H3HyrpH 
nnacTbipoi H3 Merajunracxoa Tpytffai c nocnenywnjaM cc pacaxapeBaeM 3a ctcp cosAaara H36bntwHoro 

1 121. 



HgffCCTaTOH H3 B BCT B0r 0 CHOCo6a 3aKJDO«iaCTCH B TOM. W) nnaCTfaipb BMDQ7IHCH B3 UTTaJUia, a 3T0 HC 

DosBQJUsrr MarcpaaTi nnacrwpH 3«flaBnHBaTb b cHHm mm Tpctmray b o6ca«HOH kojiohhc 

3aRanR 3asjno«taeTcsi b noBbnneHHB 9$$eKTBBaocTB pewoHTHo-iDCJiHqpoHHbix pa6or npH offHOBpe urtmoM 

CBB3BCHBB TpynpOaTpaT. 

IlocraBneKBaH saaaqa jjocrHraercH tcm, irro b cnoco6e, BSjao^xajosneM nepatptiTHe 30Hb( HcrepMCTHWHOCTH 
ofcanabot kojiohh B3Hyrpn nnacrrbcpeu. BbaranaeHBUM b Bqne n.e$opMBpyeMo» Tpy6w, pacnmpeHHc 
rmacTUpH no Boeft anaae nyreM co3na"na B36wTo<raoro jjaBjieHBR, b KOdecTBe Ae^opMapyeMoa Tpyoti 
Bcnom>3yiOT TpytSy B3 TepMonnacTOTBoro uaTepaajia, a K36brro*iHoe jjaancHae coG^anr 3a cqct 
pacmspcsHH cauopasarpcBajoxBcrocH a pa cump H K aneroca MaTepaana. Koropbtw 3anonHfDor Tpy6y H3 
TCpMonnacmNBaro Marepnana nepefl nepcspuTBCM 3ohu HerepMCi umwcrii o6ca#Hoa itonoaHbi. B Ka^ocTBc 
TcpuonnacTHtiBoro MaTepaanta ncnam>3yK)T najnoTHJieo, a b KanecTBe caMopasorpeBaion^eroca h 
caMopaannpHJonKxxcH Marepaana acnam>3yr>T CHTB - cuecb B3BecrKOBy» ropHbix h oypoabix pafjor. 

CHTB npHMCHHKrr, rnaBHMM otipaaoM, npH pa3py m e mm nporaabix xpymuuc waTepHajioo (cxanbHbie nopo^bi), 

6cT0BHbtX H 2KCJIC306CT0HHUX HSRCnHft, KaMCBHblX WJtOffpK, JXflSl JJpGhFH& DpHpOflBJOTO KBMHH. Oh 

npcncTaanner ootiott ««prmrwrftn^piyiptjtt BcropB>mifi h HEB3pWBoonacaBift MBTCpHaji* nfluonjpft c BonoA 
mjeraKDiy» pram^iM> (pH 12). npx ru nnHBaHKH noponma CMTB c bq«oA o6pa3ycroi cycntasHH (patSonan 
cuccb). KOTopan, oyny^Di sararra b mnyp. c^cnaHKbdl b o6bCRre. vmncmasapu pa3pymeHmo, c Tewuuu 

BpCMCHH CXBaTUBaCTCH, IBtpfl CCT, OflBOBpCMCHBO yBCTIKHHBaHCb B OD^bCMC YbCJIHTKHBX o6bOia - cn^CTBHC 

raRpaTaqpx kouhohcbtob, BXO^RmBX b cocras CHTB, npHBo^ar k pa3BMTHX> b mnype rH^paranjaoHHaro 
^aancHHH (6once 40 Mil a), new AC*ctbhcm rsmparraujKJHBcro ^aBncHHH b tchc o6n>eKTa pa3BHBajorcH 
BanptHacHBH. nprnaomnnpic k cpo paspynRBmo 13]. 

EcnH cycncBOHK) CMTB 3anBTB b Tpy6y H3 TcpMonnacTHHBoro MaTcpHana, to ccn> K3 MaTcpHana, 
paouHT^aion^erocsi npu HarpeBaHBB, 3arepueTH3HpoBaTi» kohb^i, to uepe3 13 u aauBCTCH peaxn^x c 
Bbwenomcki rama h paenrapameu CMTB. Tenna Bfcj^cjiwcroi ^ocrrarowHo. qxo6bi pa3orpcTb Tpytfy pp 110 - 
120°C, a sto Bume TeMneparypbi, npn xoropatt, HanpKMPp. nojnisTHneH p83i£Rr«iaeTCfl h npaHBrrarr 
TCKy^ecrb. TpytSa yBCJnwHBacrcH sHaMerpe 6c3 pa3pynKHBH. a b cnyuac cc 
coycxa b auaaaomy b 3oay Harp ucrtmBa crn* o6ca«Hoa kojkjhhw c aarrmxa* 

k MaTcpaan npoaaKaeT b cdhh^ ana TpocaHy a nocne 
TCMnxparypbt sarBcpAeearr a o^ccncTOBacT Ha^cxHy» B30JianaE) 

1 b o6caflHofl Kanamic . 

ripavccp pcajaisanaa. IIp<9nmnoacaM t tto aa lv iyCa H C 400 m wtauiyaTamaoHHaH Konoaaa naaMeTpOM 146 iai 
c T OimpB Ott crego a t 8 uu kwbct Tpempay xnapaaoa 2 uu a jyuaaoft 2 u. 

BcpyT nojnPTiPigHDByp Tpy6y ffmsaoA 4 u c HapyxHuw naai^Tpou sa 2 mm urmmr. BByrpCHBcro 
^KaMCTpa oocanaoA kdjiohhu b MBrepBane Hc rc pMenraH OCTM (t.c 128 mm) h TomnHHoa ctcbok 6*8 mm. 
3aT3iymajoT aaTKaaa kqbtu xpy6. ru rura r cycnoaaio CHTB, atxh «kto 6cpyr 100 kt noponzsa a 30 n 
TexHBvecKoa Bogbi. CycceB3ax> 3anaBasyr b nojnsaTBjiesoByio TpyCy. repMenDapynT BepxHufl Kaaen, TpytS a 
na Konoaae HKT ana rpocaKC Tpy6y cnycxajor b 3GHy hctcpmctothoctm o frqnatrffc kojiohhm. 

Mcpc3 1.5 «i navcHH£urrc« peaxupH a npoacxo^BT pasorpes a pasAYBaHac nonaamijicaoBon Tpyfiw snnorb 
fjriH conpBKocHDBeHBH co cTCBRaMB o6ca«HOH kojxobhu. Bonce Toro. nocKOJBoKy Marepaan Tpy6bi 
pa3MHT^CH, OH npoaaKaeT h b TpenjfSHy, T8KHM o6panoM ^onariHHTcnfaHo ec rcpMCTTOHpyer. 
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riocne okohtohkh pcainpnf, KonropaH nporocarr 0,5 - 1.0 h, cseaauray ocTaBJimor b nosoc aa 4 - 5 i prw 
BoocraHOBTieHKR TCMnrpaxypw k aarBcpACoaBBH no ynm gn caonoft Tpy6w. 3areu Honorary HKT turn 

TpOCECK, H& KOTOpbOC tUIACTVpt* 6b0I caiy li^CH B CXBSLXHRy, nft^mmoTyr Rfll DOBCpZBOCTb. B CKBajPHty 

cnycKaxrr KonoHHy 6ypgnwnjx TpytS c uanora6apHTHuu Typ6o(5ypoM. flajiorou hhh (fresoft s pa36ypasa»T 
rq?MCTB3apywinpc yam* h ccwcphehmoc nomoTKncHoeaft rpyfSu. KonoHHy 6ypnjraib« TpyfS nn^HwuaioT. 
ripoH3Bo^rr onpcccoBxy o6ca^KoA KonoHKbi oomacBo ^cftcTBymzQm BBcrpyKiQiHM. 

ripcHwympcrrna npe«narAewor>o cnocooa ocnosMBaayrew na tou, uto noepcasflCHHe b o6caflpoft kojiohhc 
HGCJiHpyeTCH 6onec h^c«hq 3a coer npomatHOBeHHH warepHana nnacTbipsi b ceem; vans. Tpcmjany. K Touy 
me nnacTupb H3 chhtcth^cckoto Marepiiana ^qjipobc^hcc ras xas hc no^Bcpmce xoppcoHH. 

Hcit wmn KH$opuaqmi: L Btieukchhh B.A., YMCT6acs BT. CnpaBoqHHK uacrepa no Kainrra/ibBouy 
pcuoHTy CKBaaora. M., HcRpa, 1985. c.163. 

2. Aoropcsoe cs^ercjibCTBO N 1601330, CCCP, kji. £ 21 B 29/10, 1990 - nporonm. 



3. KiKTpyKHHH no npHMeHemDD cmcch 
"OrpoftMarcpHajiM", 7 c 
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Claims (Qopuyna H3o6pereHXH]: 

1. Cnoco6 DoocrraBOBiieHHH rcpMc nwao c n m o6raffHWx eqjiohh. B&nmaxxiifA ncpcxpbmsc cwhm 
BerqnttTsraaocTB B3ayrpH nnacrwpeM, BbowiHCHHbiM b a^c flc^wpunpyeuoa Tpyou, a pacnmpesae 
nnacTfafpH no aocfl jyraHr nyrcw co3^shhh K36trro«Haro jjaanenatt, oTjnroB o nq rt cw Tew. tto b KaqecTBe 
^f^opinipycMoft Tpy6« ncnomoyKrr Tpy6y id TepMonnacnmHoro uarepBana, a KatfwrwHoe ^aaacHKc 
cooaajoT 3a chct pacampeenji caMopaoorpeBaioiner-ocH h cauopaJcnmpfaDntfrocH wairpeana, KoropbiM 
sanojiKmoT Tpytiy bs TepMonnacrH^Horo uaTCpHana nepcjj xxepeKpuTuew dohm HercpMenroiocTH o6ca^Bofl 

KOJTOHHU. 

2. Cnoco6 no n.l, OTODra amqritoi Tew, ito b KawcTBe TqawnnacnwBoro waTepHana acnojibayixr 

DOJUfCTHTIGH. 

3. Cnoco6 no nn.l h 2, oT/nnzaioiz^ftcfl Tew, uto b aavecrse cawopaaorpeoajon^crocH h 

CMTB cwecb M3occTKoey» ^jih ropHttXH 6ypoBMxpa6or. 
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Drawlng(s) [Weprexii]: 

XapaKTepwcniKa CMfB 



XapaicrepHCTMKa 


3H3MGHM6 


1 . BQAO-cueceBoe 0TH0Uienne cycneH3MH 


0.3 


2. PacxQA nopoujKa Ha 1 m 3 o&beMa t t 


1,8 


3. PacreicaeMOCTb no KOHycy A3HMM, cm 


20,0 


4. rinoTHOCTb cycneH3MH, r/cii 


1.8 


5. BpeMfl Havana peaxuMM nuipaTauMM npn 




TeMnepaType 20-25°C, mmh 


OKO/10 90 


6. TeMneparypa caMopa3orpe Banna, °C 


6onee 100 


7. CqermeHMe ksmha c Tpy6ofi, MRa 


5,0 


8. ConpoTMBJieHHe KaMHfl ^wnbTpaqnM boaw, Mfla 


6onee 60,0 


9. flaBneHwe npw paciiinpeHwn, Mfla 


AO 45,0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1], 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3], 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 54 hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from l A to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1. Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/Iu, 1990 -prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1, which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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/Q^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



